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Distribution of Lymantria dispar in forests of CSI «Kyzylzharskoe forestry»
of the North Kazakhstan region

Lymantria dispar is one of the most dangerous, widespread forest pests. In most of its range this species. gives
periodic outbreaks of mass reproduction. Its polyphage caterpillars can eat about 300 plant species, but they
cause special damage to birch plantations. Based on this, a number of studies on the distribution of the
Lymantria dispar have been conducted in the Kyzylzharskoye forestry in the North Kazakhstan region: ac-
counting, collection, analysis of all stages of pest development. Repeated outbreaks of pest activity were
identified in researching territory in 3 zones: minor damage zone (the occurrence of foci less than 30 %), pe-
riodic intensive damage zone (31-70 %) and permanent damage (more than 70 %). Also pointed that pro-
longed drought for several years has a great influence on the duration of outbreaks of Lymantria dispar mass
reproduction. It confirmed by our records of increasing amount of pests in 2016 and 2017 years. With the aim
of exterminating the pest and reducing the foci of infection of birch plantings with Lymantria dispar, CSI
«Kyzylzharskoe forestry» carried out forest treatment with the biological preparation «Hercules—48 %». This
drug belongs to the 3rd class of danger and is safe for people, warm-blooded animals; birds, bees and useful
entomofauna.
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Introduction

The forest, as a natural complex, consists of many communities of organisms that have a close relation-
ship in their growth and development and the food/chain. Being part of the forest fauna, pests organically
enter the forest community. In virgin (natural) forests their life activity does not lead to any destructive con-
sequences and does not harm the existence and renewal-of forest vegetation. But forest pests interfere with
rational use of forests, therefore they are also called pests of forestry.

Gnawing leaves phyllophages often create. complex foci in which damage to the plantations of each
species increases manyfold. These species are especially dangerous in the period of outbreaks of mass repro-
duction. Owing to the open way of life, insects in the active phases of development are directly exposed to
climatic factors that favor their nutrition, growth, development, dispersal and reproduction, or cause greater
mortality [1]. Among the leaf-eating pests of the North Kazakhstan region in recent years, large foci of the
Lymantria dispar dominate.

Gypsy moth (L. dispar) — the most common species that causes enormous damage not only to decidu-
ous plantations, but also to parkland, and also dangerous for fruit trees [2]. In general, in the forests of the
republic, the Gypsy moth is ubiquitous, except for saxaul. Significant harm is brought to the birch forests of
Northern Kazakhstan, forest cultures of East Kazakhstan, fruit crops of the south and southeast Kazakhstan
and floodplain forests of the West Kazakhstan region. With a high number of caterpillars, the degree of dam-
age to the leaves reaches 80—90 %. Outbreaks of mass reproduction are observed after 6—7 years and are
suppressed as a result of epizootic of viral and bacterial diseases causing pest death [3].

Methodology

Butterfly-males of the gypsy moth are 40-55 mm in the wingspan, brownish-gray, females —
60—90 mm, white or yellowish-white; fly in July-August. Males appear 4 to 6 days earlier than females, they
are active day and night; females also fly with the onset of twilight; neither males nor females eat. Females
put all the eggs in one pile of masonry, lay them and cover them with hairs from the abdomen.

Egg round, flattened, with a diameter of 1.18 to 1.35 mm. By the time of wintering, caterpillars are al-
ready in the eggs. Eggs are very hardy and can withstand up to minus 50 °C, and also make them invisible in
the environment (mimicry). Wintering of the clutches in the litter ensures a good survival of the caterpillars,
but in the hibernating masonry (on walls, pillars, etc.), caterpillars often die 70-100 % of the freezing or dry-
ing in the early spring period.
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The caterpillars born from eggs are yellow at first, after 2—3 days become dark, with a black matte head
and six longitudinal rows of warts bearing long thin hairs and short bristles (acrophores), due to which they
are easily transported through the air. For several days, depending on the weather, the caterpillars sit on the
surface of the masonry, or next to it on a litter, bark or other surface, after which they begin to creep, moving
upward and toward the light, in search of food. At this time, owing to the hair and the allocated silk thread,
they are easily transported over long distances. The age of the caterpillars is determined by the width of the
head capsules.

Caterpillars of the 2nd and 3rd ages are dark, usually with a light chest spot on the dorsal side. Cater-
pillars of the 4th-6th ages can have a body color ranging from dark gray to light yellowish-red; head capsule
dark brown or yellow with two black strips. From the 4th age they reliably differ from caterpillars of other
species of leaf-eating insects in the color of paired dorsal warts: the front five pairs are blue, the next six
pairs are red.

Pupae are dark brown, matte, with tufts of rare reddish hairs, among the folded leaves in the crowns of
trees and shrubs, on trunks, in various cracks and other places [4].

Gypsy moth in the egg stage in winter, with the generated embryos. In spring, with the onset of stable
warm weather and at an average daily temperature of 5—6 °C, the caterpillars emerge from the egg. After
hatching, they sit for several days in the «mirrors», not creeping, and then rise tothe crown‘(when the buds
begin to blossom). Caterpillars during this period are very light, covered with dense bristles, at the base of
which there are aerial air bubbles. This facilitates the resettlement of caterpillars by the wind at considerable
distances from the vertex of the deposition. After the flight, the caterpillars begin to eat. Trees are damaged
in the flowering stage and growth stage. Caterpillars of younger ages feed on the buds, then skeletonize the
leaf and gnaw it off the edges, and the caterpillars of the last two ages become very voracious and roughly
tear the entire leaf [5].

The Lymantria dispar is a thermophilic species. Optimum temperature of development is 20-25 °C.
At this temperature development takes 35-40 days, at lower temperatures development is delayed to
50-80 days; at a temperature of less than 100 °C — ceases. The sum of the average daily temperatures re-
quired for development is 650—700 °C. The caterpillarpupates in June-early July in crowns, on trunks, in
cracks in the cortex and other secluded places. Thepupa phase lasts 12-20 days.

Flight begins in July, sometimes earlier, depending on geographical location and weather conditions.
Males fly out 5-7 days earlier than females./ Females of Western European populations do not fly, Eastern
European flights do for distances of 100-200 m, Siberian and Far Eastern are capable of active flight over
long distances [3].

Results and discussion

The Lymantria dispar phenology in 2017 was studied in the territory of Kyzylzhar district in forests of
CSI (Communal State Institution) «Kyzylzharskoe forestry» and CSI «Sokolovskoe forestry». Observations
of this quarantine object have been carried out since April. To determine the viability of oviposition, speci-
mens were collected in Bogolyubovskoe (12.04) and Nalobinskoe (18.04) forest areas and in laboratory con-
ditions the hatching of caterpillars was noted on 19 April.

According to the conducted researches, the appearance of the first caterpillars in the forests of the
Kyzylzhar region occurred on May 05 (Table 1).

Table 1

Indicators of development and appearance of phases of Lymantria dispar in birch plantations
of Kyzylzhar district of North Kazakhstan region

Development phase Date of occurrence Phase
of phases

The 1st appearance of caterpillars 05.05.2017 .
Mass output of caterpillars 19.05.2017 Caterpillar
The appearance of the 1* pupae 06.06.2017 P
End of pupation 08.07.2017 upa
The appearance of the 1st adults 19.06.2017
The beginning of a mass flying of imago 23.07.2017 Imago
The end of the flying 05.08.2017
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Beginning of hatching of Lymantria dispar caterpillars was observed on May 5 in forest plantations of
Vagulinsky rural district of Vinogradovskoe forestry at the air temperature +14,0 °C, the sum of average dai-
ly positive temperatures for this period was 284.0 °C. In natural conditions, the hatching of caterpillars from
eggs is observed simultaneously with the appearance of the birch buds, since it is here that it is the main fod-
der.

The newly born caterpillars were in original «mirrors». Mass hatching of caterpillars and movement to
the crown was observed on May 16 in the Lesnoy rural district in the Nalobinskoe forestry. In the second
decade of May the caterpillars of the Lymantria dispar were in the 1st age. The harmfulness of the caterpil-
lars was noted in the third decade of May and the age of the caterpillars of the silkworm was: the 2nd ‘age —
90 %, the 3rd age — 10 %.

In the third decade, pupation of gypsy moths caterpillars began. The pupa phase continued in‘the first
and second decades of July. Pheromone traps were installed on the territory of forest districts of Kyzylzhar
region to determine the beginning of the flight of male moths (Figure).

Figure. Pheromone trap

The beginning of the flight of butterflies was observed on July 19 in the Kyzylzhar rural district, which
was later than last year (11.07.2016). The first to'fly males. The fly of the pest imago occurred in the period
from the first decade of July to the second decade of August. During the year, Lymantria dispar developed
only in one generation.

Based on the results of the research, a table of the main phases of development of the Lymantria dispar
during the whole of 2017 in‘the territory of the Kyzylzhar region of the North Kazakhstan region was com-
piled (Table 2).

Table 2
Development of Lymantria dispar in conditions of Kyzylzhar district of North Kazakhstan region in 2017

Months (decades)

J?\r/}ﬁéif April May TJune July August | September | October I\]I)oglceer;l;zr;
V23 (1 (2 (3|1 |2(3(1(2|3|1 |23 (123|123
E E|E|E|E|E]|E
L|{L|L|L|L|L]|L
P|P|P

I T [T1T]1

E E|E|E|E|E|E|E]|E E E

Note. E — egg; L — larvae; P — pupa; I — Imago.
According to the phenological observations of the Lymantria dispar for 2017, it is possible to make an

approximate forecast for the time of hatching, pupation, appearance of an adult pest and laying eggs for the
following year.
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To determine the degree of infection of forests by Lymantria dispars, from September 4 to October 2,
an autumn monitoring was carried out on an area of 1368 hectares, of which 84.4 hectares of area was infect-
ed with this pest. During the survey at the beginning of the third decade of September, the laying of
Lymantria dispar in the Kyzylzhar rural district of the Kuybyshevskoe forestry and the Arkhangelskiy rural
district of the Bogolyubovskoe forestry was discovered. The analysis of the selected samples showed that the
number of eggs in the oviposition ranges from 96 to 601 eggs. The percentage of damaged and eaten eggs is
1.0—4.0 %. During the autumn survey, the number of infected trees is 0.1 %.

Due to the low degree of infestation of forests in the Kyzylzhar region by Lymantria dispar in 2017,
under optimal weather conditions, a focal pattern of damage to the Lymantria dispar should be expected for
the next year.

On the territory of CSI «Kyzylzharskoye forestry», the predominant species is birch, which is 84:8 % of
the total forest area. Therefore, in these forest stands of the CSI special attention is paid to the detection and
destruction of eggs of the Lymantria dispar. Forester and forest pathologist 2 times a year conduct a detailed
forest pathological examination of trees for the presence of oviposition, caterpillars and pupae of Lymantria
dispar and apply effective preparations for pest control.

In 2016, in the forests of CSI «Kyzylzharskoe forestry» with a total area of 1416.34 hectares, an exami-
nation was conducted for the degree of infection by the Lymantria dispar (Table 3).

Table 3
Area of inspection and infection of Lymantria dispar in forest areas of CSI «Kyzylzharskoe forestry» in 2016
Forest area Survey area, ha Ayerag§ number of Area of infection, ha
ovipositions per tree

Teplovskoe 289.14 2 6.1
Bogolyubovskoe 131.4 2 2.5
Kuibyshevskoe 786.0 2 7.5
Sosnovskoe 209.8 — -

Total in CSI 1416.34 2 16.1

During the forest inspection, foci of Lymantria dispar eggs were found on an area of 16.1 hectares, of
which the area of infection in the Teplovskoe/forestry area was 6.1 hectares, Bogolyubovskoe — 2.5 hectares
and Kuybyshevskoe — 7.5 hectares. The‘average number of pest oviposition per tree was 2 pieces, which
makes it possible to judge a satisfactory forest pathological situation, and in the Sosnovskoe forestry there
were no foci of infection by an unpaired silkworm.

When examining the territory of the State Forest Fund of the North Kazakhstan region, it was estab-
lished that the average number. of eggs of an Lymantria dispar per tree varies from 1 to 4 pieces and a fore-
cast was made for forest damage.from the life of the pest for 2017. To achieve effective control measures
since the appearance of foliage, fighter measures were taken to combat the quarantine pest of the Lymantria
dispar.

In 2017, outbreaks of mass distribution of Lymantria dispar on the territory of 247 hectares of forest
plantations were observed in the regions of the North Kazakhstan region. The infestation of forest tracts by
oviposition was also noted in CSI « Kyzylzharskoe forestry » (area 84.4 ha) (Table 4).

Table 4
Area of inspection and infection of Lymantria dispar in forest areas of CSI «Kyzylzharskoe forestry» in 2017

Average number of Area of infection,
Forest area Survey area, ha Lo

ovipositions per tree hectares
Teplovskoe 51.5 0 0
Bogolyubovskoe 350.5 1 47.7
Kuibyshevskoe 304.7 1 36.7
Sosnovskoe — — —
Total in CSI 706.7 1 84.4

The total area of the forest plantations surveyed in the territory of CSI «Kyzylzharskoe forestry» is
706,7 ha. While in the Sosnovskoe forestry, a survey of forest plantations was not carried out, because in
2016, the foci of infection by an gypsy moth were not detected.
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In 2017, the total area of infection by an unpaired silkworm in the CSI «Kyzylzharskoye forestry» was
84.4 ha and exceeds the infection areca by almost 5 times compared to the data for 2016. So, in the
Bogolyubovskoe forestry the area of infection was 47.7 ha, in Kuibyshevskoe — 36.7 ha. Due to the fact that
the Kyzylzhar region is located on the border with the Russian Federation, the increase in the area of infec-
tion in the forestry can be explained with the flight of a Lymantria dispar from the border areas. As is
known, the Lymantria dispar is characterized both by mass outbreaks of reproduction and by their recessions
in significant areas of forests. In Teplovskoe forestry in 2017, we found the absence of eggs of the Lymantria
dispar.

With the aim of exterminating the pest and reducing the foci of infection of birch plantings with an
Lymantria dispar, treatment with the help of the biochemical «Hercules 48 %» was carried out at CSI
«Kyzylzharskoye forestry». This drug belongs to the 3rd class of danger and is safe for people;»warm-
blooded animals, birds, bees and useful entomofauna. The effectiveness of the drug «Hercules» is 98 %,
which makes it possible to judge the success of the treatment of plantings against the Lymantria disparwith
this drug.

Monitoring surveys of forest plantings in the North Kazakhstan region to identify the presence of
Lymantria dispar were conducted in September-October 2017, and in CSI «Kyzylzharskoye forestry» in or-
der to identify the presence of egg-laying Lymantria dispar in the plantations werelaid trial plots in the terri-
tory of the Kuibyshevskoe forestry. In a detailed survey of these areas, the egg-laying of the Lymantria
dispar was not detected.

Analyzing the results of research on the infestation of the forests of the CSI.«Kyzylzharskoye forestry»,
we can note the tendency to reduce the damage to forests by Lymantria dispar.

We established that the largest outbreaks of mass reproduction of Lymantria dispar in the territory of
the district are observed in 2016 and 2017, which we associate with weather conditions. Two, or three years
before the mass reproduction of the Lymantria dispar, in the period of the smallest pest, spring, spring-
summer or summer droughts are observed. The greatest significance for the realization of silkworm out-
breaks is not so much the duration of droughts, as their‘intensity. If the droughts were spring-summer and
intense, then the outbreak reached a high mark the next year. If the climatic conditions are not stable, but
intense droughts are present within one month, the:prodromal phase ranges from three to five years depend-
ing on climatic conditions. When climatic conditions.can not be called stable, no drought, and prodromal
phase is developed in connection with fluctuations of temperate and rainy conditions, the outbreak of mass
reproduction of the gypsy moth is slowed down before the onset of more favorable climatic conditions. Thus,
the climate is crucial for the further dynamics of the outbreak of the pest. Climatic conditions also have an
effect on the nature of the outbreak<of the flare. The onset of unfavorable climatic conditions (excessively
wet) leads to the attenuation of the outbreak of the pest the next year, which was noted in 2010.

Conclusion

In Kazakhstan, the frequency of an outbreak of mass reproduction of a Lymantria dispar was noted at
20 years and in 3-5 years. In the North-Kazakhstan region, along the perimeter of the border with the Rus-
sian Federation (Kurgan Region) and Kostanay Region, there was also a massive dispersal of the pest of
plants, i.e. phytophagous. His settlement was recorded in Zhambyl, Mamlyut, Kyzylzhar, Ayyrtau and Yesil
districts, which allows us to conclude that there are outbreaks in very large areas.

The outbreak of pest activity in the region is explained by the mobility of this pest, so the silkworm
comes to us from the Chelyabinsk region. From harmful caterpillars fruit trees in orchards, plantings in cot-
tages and in kitchen gardens also suffered. The forests near the Russian-Kazakh border were literally denud-
ed, all these foliage were eaten by these caterpillars.
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Couarycrik Kazakcran 00abicbIHbIH «KbI3bLIKAp OpMaH mapyambLibirby KMM
opMaHaapbinaa Lymantria dispar Tapanybl

Lymantria dispar opMaH 3USHKECTEpiHIH INIHIEri epekimie KayinTi exuiuepiHiH Oipi OoJbInm TaOBDIambL.
Tapany aliMarbIHBIH KeIl OeIiriHiH Oy Typi KeIl MeJmepAae Tapaly OIIarblH Kypaiasl. OHBIH yiIbl KYPTHI
ocimuikrepain 300 Typre SKyBIFBIH JKOSABI, €peKIle 3aKbIMIAUTHIHAAPHI aK KaHbIH eKresepl OoJbIn
canamagsl. Ocbl cebenrepre OaimanbicTel Conrycrik  Kazakcran oOmbeICHIHBIH — «KpI3BUDKAp OpMaH
[IapyallbUIBIFBIHAA» ~capblKaHaT JKiOek KkeOeneriHiH Tapamybl OOWBIHINA 3€pTTEy: eCem,  CaHaFbl,
3aKbIM/IAFBILITBIH Tapaly CaThUIAPbIH aHBIKTAIl TAJJAy *KYMBICTapbl XYPri3inai. 3epTrey ayMakTapblHbIH 3
30HANApBIHIA 3USHKECTEpAiH OeNceHainirinin OipHenie Tapany aiMakTapbl aHBIKTaIbl:. OOMMAIIBI 3HSH
kenrtipy (30 % nmaH TeMEH Ke3JeCeTiH OIIaKTapbl), KapKbIHIbI Mep3imMaik 3usH kenripy (30-70 %) xone
y3nikci3 3usH kentipy (70 % kerm). CoHBIMEH Koca capblKaHaT jibek keOeseriHiH Kol Memepac KeOeio
OIITAKTapBIHBIH TapaJIbIIl )KAIFACYBIHBIH cebebi OipHemte XpuIaap OOMBI KYpPFaKIIBUIBIKTEIH Y3aKKa CO3BLTYE
YIIKeH ocepiH turizai. Byn 6i3nin ecenrteyimisme 3msHKecTep caHBIHBIH 2016 skene 2017 k. xeOeireHi
JoTesereH. 3UTHKeCTep/Il KO0 MaKCaThIH/Ia JKoHe aK KalbIH eKIeIepiHie capblKaHaT Ki0ek koOeleKTepiHin
3aKpIM/lay OIIAFbIH a3aiTy yimiH «KpBbunkap opman mapyamsuibiFsiHgay KMM  «epkynec-48 %»
OuomnpenapaTbIMeH OpMaHAApAbl OHJEY JKYMBICTAphl JKYPri3igis ATambll OTHIpFaH Mpenapar KayilTiiiri
OolibIHIIA 3-KJIacKa J>KaTKbI3bUIAJbl XKOHE A€ aJaMJapFa, JKbUIBIKaH/BI JKaHyapiapra, KycTapra, apajiapra
JKOHE Maiansl SJHTOMOdayHara Kayirci3 00JbI TabbLUIa bl

Kinm co30ep: »yMbIpTKanay, AepPHICLI, KybIpPIIAK, HMAro, capblkaHaT xKibex keOesek, Tapanybl, GeHOIorus-
CBI, aK KaibIH, 3aKbIMIAFbIIII.

JI.H. Koxesaukona, A 1O. JIeBeix, B.1O. ITanuenko

Pacnpocrpanenne Lymantria dispar B secax KI'Y «JlecHoe X031 CTBO
Kbi3buzkapckoe» Cesepo-Ka3zaxcranckoii odactu

Lymantria dispar sBasercst oIHUM U3 caMbIX HanOojiee ONMAacHBIX PaclpoCTPaHEHHBIX Bpexurtenei seca. Ha
OoJblIIelf YacTH CBOETO apeajia 3TOT BUJ JaeT NePHOANIECKUE BCIIBIIIKH MacCOBOTO pa3MHOkeHus. Ero MHO-
TOSIHBIE TYCEHHIIBI CIOCOOHBI moenats okono 300 BHIOB pacTeHUil, HO 0COOCHHBINH Bpea HAHOCAT Oepes3o-
BBIM HacaxneHusM. Mcxoas u3 atoro B «JlecHoMm xo3siictBe Kbi3punkapckoe» Ceepo-KazaxcTanckoid 00-
JIACTH MPOBENH PSIJ UCCISAOBAHNUI 110 PACIIPOCTPAHEHHIO HEMTApHOTO MIETKONpsia: yueT, cOop, aHalu3 Bcex
cTaauii pa3BuTus Bpeautels. Ha nzygaemoii Tepputopiu ObUTH yCTAHOBIICHBI HEOTHOKPATHBIC BCIIBIIIKA aK-
THUBHOCTH BPEJUTEIs B 3 30HAX: HE3HAUUTEILHOTO Bpea (BCTpedaeMocTh 09aroB Mensmie 30 %), mepuou-
4yecKoro MHTeHCHBHOTO Bpena (31-70 %) u nepmanentHoro Bpena (6onee 70 %). Taxke oTMeueHO, YTO Ha
MPOIOKATEIBHOCTE BCIIBILIEK MACCOBOTO PA3MHOXKEHHSI HEIIAPHOTO MIEIKOMNpsiia O0bIIOe BIUSIHUE OKa3bl-
BaeT JIHUTENIbHAsE 3aCyXa B TEUEHHE HECKOJIBKUX JIeT. DTO TMOATBEPXKICHO B HALIMX YY€Tax IOBBILICHUEM
yrciaeHHocTH BpenuTens B 2016 u 2017 rr. C nenbio ucTpeOneHus BpeauTeNs 1 YMEHbUICHUS! 04aroB 3apa-
JKeHUST OepC30BBIX HacaXIeHUH HemapHbIM mienkonpsoM B KI'Y «JlecHoe xo3stiicTBO KbI3BUDKAapCcKOE» Tpo-
BoJAMIach 00paboTka secoB GuomnpenaparoM «I['epkynec-48 %». JlaHHBIA mpenapar OTHOCHTCS K 3 KIJlaccy
OTAaCHOCTH W SIBJISIETCSI OE30ITaCHBIM JUIS JIFOJEH, TEITIOKPOBHBIX JKUBOTHBIX, IITHII, IT9EN M MOJIE3HOH SHTO-
Mo(ayHBL.

Kniouesvie crosa: siiniexnanka, TMINHKA, KyKOJIKa, HMAro, HEMapHBIH IEIKONPs, pacpocTpaHeHue, GpeHo-
norus, 6epesa, BpeaIuTens.
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